We previously reported that context changes the likelihood that convex regions are seen as figures (Kim & Peterson, 2001) . As the number of convex regions increased in figure-ground displays, observers were more likely to report seeing convex regions as figures.
However, there may be an alternative interpretation for the difference between the 3.5 and 1.5 convex region displays when participants simply report whether the black or the white regions appear to be figures (as they did in our previous research). Participants might simply have had more chances to see any black (or white) convex region as a figure when there were more convex regions in the display (e.g., 3.5 versus 1.5 convex region displays).
Results
"On" and "off" responses were translated into a measure of the strength of the convexity cue by averaging the percentage of "on" responses for convex regions and "off" responses for concave regions.
Discussion & Future Directions
These results suggest that context modulates the strength of the configural cues when attention is allocated to more than a local part of the display For future research, we will investigate whether context effects for convexity return when attention is broadly distributed even when the convex regions are not similar in color or shape. One way to do this is to present the probe on every possible region in the display.
It will be also interesting to test whether the strength of other Gestalt configural cues such as enclosure and relative size are affected by contextual modulation.
Abstract
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Mean % of convex regions seen as figure Number of convex regions Participants in the 3.5 convex region condition saw the convex region as figure (and the concave region as ground) significantly more often than participants in the 1.5 convex region condition (76% vs. 67%), F (1, 48) = 5.18, p< 0.03.
Since this statistic includes both "on" and "off" responses, we conducted a signal detection analysis on "on" responses only. "on" responses to probes on convex regions were coded as "Hits", "on" responses to probes on concave regions were coded as "False Alarms (FA)".
We calculated an index of sensitivity to the convexity cue (d' = Hit -FA), for each participant in each region number condition. (d' range = -1.0 to 1.0.)
Participants in the 3.5 convex region condition were more sensitive to convexity than were participants in the 1.5 convex region condition (0.53 vs. 0.33), F(1, 49) = 5.11, p<0.03.
Discussion
Context effects were obtained even when participants were required to report the figural status of one of the two regions nearest to fixation. The results suggest that a single convex region is more likely to be seen as figure when it is surrounded by a large number of convex regions rather than a small number of convex regions.
Experiment 2
Experiment 2 addresses another issue raised by the fact that all of the convex regions in the previous experimental displays were the same achromatic color (black or white) and had the same shape. Similarity of shape and color may operate to group the convex regions together and to separate them from the concave regions. Therefore, it is possible that the context effects only operate between members of a group.
In Experiment 2, we investigated whether grouping of convex regions by color or by shape is necessary for the observation of context effects.
60 figure ground displays were generated. Versions of these displays were used in both the 1.5 and the 3.5 convex region conditions.
All regions in these displays were white, and all were different in shape. Convex and concave regions were separated by black outlines. Hence, factors that might have served to group the convex regions by similarity were removed.
The procedure in Experiment 2 was identical in Experiment 1. 
Results
The context effects did disappear. The 1.5 and 3.5 convex region displays were seen as figure equally often (86% vs. 89%), F(1, 41) = 0.53, p = .47). Moreover, convex regions were highly likely to be seen as figure in both conditions.
Experiment 3
In Exp. 3, we tested the attention hypothesis at the same time that we investigated whether context modulates the effectiveness of the configural cue of symmetry. It is necessary to allocate attention more globally for symmetry than for convexity.
Symmetric region displays used in this experiment had no similarity of color or shape. The procedure was same as in Experiment 2. Participants who viewed the 3 symmetric region displays saw symmetric regions as figure more often than a chance, t(1, 19) = 3.04, p<0.01, but those who viewed 1 symmetric region displays did not, p= 0.24. However, the groups did not differ from each other significantly, p = 0.16. Likewise, sensitivity to the symmetry cue was significantly greater than zero in the group viewing 3 symmetric region displays t(1, 19) = 2.83, p<0.01, but not in the group viewing 1 symmetric region displays, p =0.24.
Symmetry is a weaker cue than convexity here, as in previous research. Nevertheless, small context effects seem to be emerging under conditions where neither color or shape operates to group the symmetric regions together.
Mean % of on/off responses consistent with symmetric region as figure
Number of symmetric regions
Discussion
Grouping by similarity of shape or color may be necessary for context effects, but this interpretation does not fully explain why the likelihood of seeing convex regions was so high in both conditions in Exp. 2. Alternatively, attention may need to be distributed across the entire display in order to obtain context effects (Freeman, Sagi, & Driver, 200; Ito & Gilbert, 1999) .
The on/off task used in both Exps. 1 & 2 may lead observers to focus on the two regions closest to fixation, unless something else about the display causes them to distribute their attention more broadly. Indeed, figure decisions can be based on local convexity cues (Stevens & Brooks, 1988) . Therefore observers can use narrowly focussed attention to make reliable figure decisions consistent with convexity. In Exp. 1, the convex regions may have grouped together by virtue of color and/or shape similarity. It is known that attention is distributed over all members of a group (Baylis & Driver, 1992) . Thus, it is possible that grouping overcame the tendency to distribute attention narrowly in the on/off task. Thus, grouping per se may not be necessary for context effects. The broad distribution of attention may be the necessary ingredient.
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